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ELECTRICAL BIAS ELECTRICAL TEST APPARATUS AND METHOD 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The invention relates generally to methods for testing 
microelectronic products. More particularly, the invention 
relates to methods for efficiently testing microelectronic 
products . 

2 . Description of the Related Art 

[0002] Integral to the fabrication of microelectronic 
products is the electrical testing of microelectronic products. 
The electrical testing of microelectronic products is undertaken 
for purposes of assuring the reliability and functionality of 
microelectronic products. 

[0003] While the electrical testing of microelectronic 
products is essential for their fabrication, such electrical 
testing is nonetheless not entirely without problems. In that 
regard, it is often difficult to accurately and efficiently 
electrically test microelectronic products. It is towards the 
foregoing object that the invention is directed. 

[0004] Various electrical test apparatus and methods have 
been disclosed in microelectronic product fabrication art. 

[0005] Included but not limited among the apparatus and 
methods are those disclosed within: (1) Lo, in U.S. Patent No. 
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6,462,814 (an optical stress apparatus and method for 
electrically testing a microelectronic product) ; and (2) Bruce 
et al., in Soft Defect Localization (SDL) on ICs, Proc. 28^^ Int. 
Symp. For Testing and Failure Analysis, 3-7 November 2002, 
Phoenix, AZ, pp. 21-27 (an additional optical stress apparatus 
and method for electrically testing a microelectronic product) . 
The disclosures of the foregoing references are incorporated 
herein fully by reference. 

[0006] Desirable are additional apparatus and methods for 
electrically testing microelectronic products. The invention is 
directed towards the foregoing object- 

SUMMARY OF THE INVENTION 
[0007] A first object of the invention is to provide an 
apparatus and a method for electrically testing a 
microelectronic product . 

[0008] A second object of the invention is to provide an 
apparatus and a method in accord with the first object of the 
invention, wherein the microelectronic product is accurately and 
efficiently electrically tested. 

[0009] In accord with the objects of the invention, the 
invention provides an apparatus and a method for electrically 
testing a microelectronic product. 



2 



67,200-1114 
2002-0583/0584 

[0010] In accord with the invention, the apparatus comprises 
an electrical test head to which is mated a microelectronic 
product for electrically testing the microelectronic product. 
The apparatus also comprises a movable electrical probe tip 
positioned with respect to the electrical test head as to 
movably electrically stress a portion of the microelectronic 
product other than an electrical contact portion of the 
microelectronic product . 

[0011] The apparatus in accord with the invention 
contemplates a method for use thereof for testing a 
microelectronic product in accord with the invention. 

[0012] The invention provides an apparatus and a method for 
accurately and efficiently electrically testing a 
microelectronic product. The invention realizes the foregoing 
object within the context of a apparatus comprising: (1) an 
electrical test head to which is mated a microelectronic product 
for electrically testing the microelectronic product; and (2) a 
movable electrical probe tip positioned with respect to the 
electrical test head such as to movably electrically stress a 
portion of the microelectronic product other than an electrical 
contact portion of the microelectronic product. By employing 
within the invention an additional electrical probe tip bias 
and electrical stressing when electrically testing a 
microelectronic product, the microelectronic product may be more 
accurately and efficiently tested. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] The objects, features and advantages of the invention 
are understood within the context of the Description of the 
Preferred Embodiment, as set forth below. The Description of 
the Preferred Embodiment is understood within the context of the 
accompanying drawings, which form a material part of this 
disclosure , wherein: 

[0014] Fig, 1 shows a schematic diagram of an apparatus in 
accord with the invention. 

[0015] Fig. 2 shows a schematic diagram of an electrical 
probe tip bias stressing scheme of a microelectronic product in 
accord with the invention. 

[0016] Fig. 3A and Fig. 3B show a pair of detected signal 
timing diagrams within and without an electrical probe tip bias 
stressing in accord with the invention. 

[0017] Fig. 4A and Fig. 4B show a pair of diagrams 
illustrating determination of a defective circuit element map 
while employing an electrical probe tip bias stressing in accord 
with the invention. 

[0018] Fig. 5A and Fig. 5B show a pair of schematic diagrams 
of a pair of alternate embodiments of the invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0019] The invention provides an apparatus and a method for 
accurately and efficiently electrically testing a 
microelectronic product. The invention realizes the foregoing 
object within the context of a apparatus comprising: (1) an 
electrical test head to which is mated a microelectronic product 
for electrically testing the microelectronic product; and (2) a 
movable electrical probe tip positioned with respect to the 
electrical test head such as to movably electrically stress a 
portion of the microelectronic product other than an electrical 
contact portion of the microelectronic product. By employing 
within the invention the additional electrical probe tip bias 
stressing when electrically testing the microelectronic product, 
the microelectronic product may be more accurately and 
efficiently tested. 

[0020] Fig. 1 shows a schematic diagram of an apparatus 10 in 
accord with the preferred embodiment of the invention. 

[0021] The apparatus 10 comprises an electrical test head 12 
which will generally employ an array of contact probes for 
mating with an array of bond pads within a microelectronic 
product 14. Within Fig. 1, the array of contact probes is on 
the top of the electrical test head 12 and the array of bond 
pads is on the bottom side of the microelectronic product 14. 
Thus, both are obscured. The microelectronic product 14 may 
alternatively be designated as a device under test (DUT) . The 
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microelectronic product 14 may be selected from the group 
including but not limited to integrated circuit products (i.e. 
semiconductor die) , ceramic substrate products and 
optoelectronic products. Within the configuration as 

illustrated within Fig. 1, the microelectronic product 14 may be 
subject to routine electrical tests that are intended to assure 
functionality, reliability and quality of the microelectronic 
product 14 . 

[0022] Fig. 1 also shows an electrical probe tip 16 movably 
positioned with respect to the microelectronic product 14 and 
the electrical test head 12 such as to electrically stress a 
portion of the microelectronic product 14 other than an 
electrical contact portion (i.e., bond pad portion or patterned 
conductor layer portion) of the microelectronic product 14. The 
electrical stress provided to the microelectronic product 14 
through the electrical probe tip 16 may be provided employing 
either a positive bias or a negative bias. Typically, a bias 
voltage is in a range of from about +/- 3 to about +/- 5 volts. 

[0023] The electrical test apparatus 10 still further 
comprises a controller 18 that is intended to control the 
movement of the electrical probe tip 16 and to coincidently 
collect electrical test data from the electrical test head 12 at 
such times when the electrical probe tip 16 is electrically 
biased with respect to the microelectronic product 14 . 
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[0024] Finally, Fig. 2 illustrates a user interface 20 that 
is intended for access and programming of the controller 18, as 
well as mapping of results of electrical probe tip 16 stressing 
of the microelectronic product 14 and electrical testing of the 
microelectronic product 14 . 

[0025] Fig. 2 shows a pattern of travel for the electrical 
probe tip 16 with respect to the microelectronic product 14 when 
electrically stressing the microelectronic product 14 at other 
than an electrical contact portion of the microelectronic 
product 14. In accord with Fig. 2, the electrical probe tip 16 
stress pattern is serpentine. The electrical probe tip 16 may 
be picked and placed when simultaneously electrically stressing 
and electrically testing the microelectronic product 14. 
Alternatively, the electrical probe tip 16 may be dragged along 
the surface of the microelectronic product 14, provided that the 
microelectronic product 14 is not coincidental ly damaged 
thereby. 

[0026] Fig. 3A and Fig. 3B show a pair of voltage versus time 
graphs that may be employed for determining electrical component 
or structure failure within a microelectronic product. Both 
Fig. 3A and Fig. 3B are intended as timing diagrams for 
electrical signal passage through a microelectronic product. 
Fig. 3A illustrates an ideally expected timing diagram with 
sharp timing transitions. Fig. 3B illustrates a skewed timing 
diagram which may be obtained, for example, due to electrical 
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stress induced incipient failure of a microelectronic device or 
an electrical connection within a microelectronic product. 

[0027] Fig. 4A and Fig. 4B illustrate a pair of mapping 
diagrams illustrating how the invention may be employed for 
mapping a defective portion of a microelectronic product. 

[0028] Fig. 4A shows the microelectronic product 14 generally 
in accord with Fig. 2 and the electrical probe tip 16 positioned 
thereupon, electrically biased and intended to be traced in a 
serpentine fashion over the microelectronic product 14 which has 
formed therein a circuit element 25. By simultaneously scanning 
the electrical probe tip 16 over the microelectronic product 14 
while electrically testing the microelectronic product in accord 
with a differentiation of the timing diagrams of Fig. 3A and 
Fig. 3B, defective portions of the circuit element 25 may be 
mapped. Such mapped portions are illustrated in Fig. 4B as 
defective circuit element portions 25'. 

[0029] While the preferred embodiment of the invention as 
illustrated in Fig. 1 illustrates the invention within the 
context of an electrical probe tip 16 biasing of a 
microelectronic product 14 while electrically testing the 
microelectronic product 14, the invention is not intended to be 
so limited. Rather, Fig. 5A illustrates an additional 

embodiment of the invention having both an electrical probe tip 
16 biasing of a portion of the microelectronic product 14 and a 
radiation beam 22 irradiation of the portion of the 
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microelectronic product 14. The radiation beam 22 may be 
selected from the group including but not limited to laser beams 
and electron beams. The radiation beam 22 issues from a 
radiation beam source 24 . Both the electrical probe tip 16 
biasing and the radiation beam 22 irradiation may be provided on 
either the front side of the microelectronic product 14 or the 
back side of the microelectronic product 14 when electrically 
testing the microelectronic product 14. 

[0030] Fig. 5B shows a correlating diagram illustrating an 
electrical probe tip 16 biasing of a portion of a 
microelectronic product 14 being on an opposite side of the 
microelectronic product 14 from a radiation beam 22 irradiation 
of the portion of the microelectronic product 14 when 
electrically testing the microelectronic product 14. 

[0031] The foregoing description describes several preferred 
embodiments of the invention. The preferred embodiments each 
employ an electrical probe tip biasing of a portion of a 
microelectronic product other than an electrical contact portion 
of the microelectronic product when electrically testing the 
microelectronic product. Incident to such electrical probe tip 
biasing of the microelectronic product the microelectronic 
product may be more accurately and efficiently electrically 
tested. 



[0032] The preferred embodiments of the invention are 
illustrative of the invention rather than limiting of the 
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invention. Revisions and modifications may be made to methods, 
materials, structures and dimensions in accord with the 
preferred embodiment and examples of the invention while still 
providing embodiments of the invention, further in accord with 
the accompanying claims. 
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